Role of endotoxin-like contaminants in the apparent anti-inflammatory activity of bovine superoxide dismutase.
Bovine CuZn superoxide dismutase (SOD: 1, 3 and 10 mg/kg) dose-dependently reduced carrageenan-induced paw edema in rats when administered intravenously 30 min before irritant injection. However, heat-treated SOD (10 mg/kg) was as effective as native SOD (10 mg/kg) although the enzymic activity was reduced to 9.7%. Examination of the contaminants of the native SOD revealed a fairly large amount of endotoxin-like activity, 47 ng as Escherichia coli endotoxin per mg, and 59.6% of this activity remained after heat treatment. Bovine CuZn SOD (1, 3 and 10 mg/kg), which contained negligible endotoxin-like materials and 1.5 times more enzyme units, had no effect on edema under the same conditions. Furthermore, Escherichia coli endotoxin (10, 100 and 1000 ng/kg) reduced edema dose-dependently. These results suggest that contamination by endotoxin-like materials is responsible for the anti-inflammatory action of the SOD preparation we observed. Hence, the anti-inflammatory action of contaminating endotoxin-like materials may lead to misinterpretation as a protective effect of SOD unless stringent precautions are taken against endotoxin-like contaminants in the SOD under examination.